Due to an increase in the number of devices, the Web of Things (WoT) has attracted a great deal of attention and focus from researchers in the past few years. The ultimate goal of Web of Things is to build an ideal search engine where the user or even devices can find other devices anywhere and at any time for using the resources of other devices. The purpose of the paper is to identify and to present the current research on Web of Things. Additionally, the paper focuses on the research gap that currently exists and on future needs in the domain of WoT. In Author's opinion, the literature review presented in the paper will effectively help the researchers in finding resources in WoT as it highlights the research gap in the domain of Web of Things and searching resources in WoT. The results of the review indicate that the current challenges for the Web of Things are dynamic searching, scalability, data integration, intent-based searching, etc. The focus of this paper is on dynamic searching.
I. INTRODUCTION
The Internet of Things (IoT) is a new paradigm that makes everything connected to the Internet. The Internet of Things (IoT) exchanges a large amount of data among the IoT devices [1] . Due to the exchange of data, IoT affects the life of human beings by providing ease and quick response time applications [2] . Nowadays, technology has become more advanced which allows physical devices to connect to the Internet as well as provide their services as a resource on the Web. That is known as the Web of Things (WoT). The major objective of the Web of Thing is to connect anything in the physical world and then display them in the World Wide Web.
In Web of Things, there are two different categories of physical objects: the first one is tag-based objects and the other one is connected objects. Tag-based objects mean objects are connected to different technologies such as QR codes, barcodes, RFID tags, NFC, etc. In tag-based objects, it is very difficult to connect the objects directly to the web. To connect tag-based objects on the web, there is a need for an application or another device to connect the objects. On the other hand, connected objects are easily connected to the Web of Things directly with the help of the Internet. The focus of this literature review is on connected objects.
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In Web of Things (WoT) different organizations manages the physical objects in different geographical locations. To manage these physical objects, data is collected and represented in various formats. Currently, various middleware's collect and process the data and store the data in clouds or distributed data sets. So, it is very difficult for searching the physical objects and utilizes its resources. Figure.1 shows the architecture of Web of Things (WoT) as developed by the Web of Things.org in 2017 [3] .
The architecture of the Web of Things consists of four layers. Layer 1 is the access layer that is responsible for accessing anything into the Web. The basic idea of layer 1 is to integrate the Things on the Web by revealing their services using HTTP through a Restful API. Layer 2 is the find layer which is responsible for finding the device so that the user can use the services. The basic goal of Layer 2 is to achieve the Interoperability by giving the guaranty that physical devices can be easily searchable and automatically usable by the user as well as the other WoT physical devices. The focus of this systematic literature review is on Layer 2. Layer 3 is the share layer which is responsible for the sharing of data in a secure way. The last layer is the layer 4 which is responsible for composing the large-scale applications for the Web of Things.
A different group of studies describes the impact of the Internet of Things devices on the internet and the Web within five to ten years. According to the survey conducted in [52] , FIGURE 1. The architecture of the web of things developed by [3] .
it is forecasted that the number of IoT devices is expected to reach about 75 billion by the end of 2020 and [5] has predicted that IoT devices will reach 11.1 trillion by the end of 2025. The Web of Things aims to efficiently integrate the features of IoT devices. Nowadays, devices connect to the Web with the use of application layer protocols such as COAP, HTTP, etc. [4] . This will increase the Interoperability between the devices by the use of SOAP, REST, etc. [6] has mentioned that WoT is a first step in the direction of achieving interoperability.
The structure of the paper is as follows: Section 2 describes the stat-of-the-art relating to the Web of Things. Section 3 presents the research methodology of our study. Section 4 discusses the conclusion and future work.
II. STATE-OF-THE-ART
This section aims to highlight the research work published in the domain of the Web of Things with emphasis on the layer 2 of the architecture of the Web of Things. This section is further divided into four parts which are: use-cases, Things Model, indexing and ranking.
A. USE-CASES
This section describes the list of Web of Things use-cases which describes where Web of Things can be deployed. Now a day, Web of Things enable the Internet of Things to be applied on the different types of domains having different types of applications such as smart cities, mining industry, healthcare sector, environment sensors and transportation, etc. [7] , [8] . There are two types of use-cases [9] which are as follows:
1) APPLICATION DOMAIN
Use-cases of application domain are related to the specific application domain, for instance, smart industry, smart home, smart agriculture, etc. There are several use-cases of application domain which are described by [9] . Brief descriptions of such use-case are given below:
• INDUSTRIAL According to [9] In industry Web of Things can be deployed in many ways such as monitoring of the machines on remote access, predict the failure of machines, discover the faults in machines at early stages and detection of the poisonous gases, etc.
• UTILITIES According to [9] The Web of Things can be deployed in utilities by monitoring the condition of the equipment which generates the energy, automatic reading of meters such as commercial meters, residential meters, and industrial meters, etc.
• CONSUMER According to [10] , The Web of Things can be deployed in many ways in Consumer domain for instance controlling of lights, windows, voice control, and remote monitoring of devices, etc.
• TRANSPORTATION According to [9] In transportation, the Web of Things can be deployed by monitoring the condition of vehicles, the cost of fuel, and monitors the tracking of shipments, etc.
• OIL & GAS According to [9] In oil and gas, the Web of Things can be deployed by monitoring the offshore platform, detecting the leakage due to the worst condition of pipelines, and determination of the stock on the storage tanks automatically etc.
• SMART CITIES According to [11] Smart Cities are the term that is used now a day by introducing a smart system with the help of sensors in the Cities. With the sensors, the system monitors the level of dams, condition of bridges, condition of highways, free space in parking, monitoring traffic congestion, and weather predictions, etc.
• CONNECTED CAR According to [12] Due to the advancement in technology, nowadays the Web of Things are often used in connected vehicles. The benefits of connected vehicles are to automate the daily driving tasks to optimize the maintenance needs and early prediction by giving the warning about the critical condition of the road etc.
• INSURANCE According to [9] In insurance, the Web of Things can be deployed by early predictions and detections of incidents, monitoring of high-value assets i.e. fleet vehicles the etc. tracking system on a vehicle and predictive weather monitoring to covered the garages to prevent from the loss or any damage. • AGRICULTURE According to [13] In the agriculture sector, the Web of Things is used to monitor the soil condition and watering of plants, fertilizing. Quality of output is also monitored by agricultural products.
• SMART BUILDINGS According to [14] Nowadays, the Web of Things are most importantly deployed in the domain of smart buildings in different forms such as supervising the usage of energy within the building in order to make the efficient optimization of the resources, monitoring the elevators by fixing the problems at early stages etc.
• HEALTHCARE According to [8] Healthcare is one of the most important sectors where the Web of Things (WoT) is used and it can be deployed. Deploying the WoT in healthcare reduces the risk of undetected critical conditions of old age patients after hospitalization at the remote access.
• ENGINEERING & CONSTRUCTION According to [9] In Engineering & Construction, the Web of Things can be deployed for monitoring the assets at the construction site to reduce the risk and prevent from severe damage and loss.
• ENVIRONMENT MONITORING According to [12] In environment monitoring, the Web of Things can be deployed by monitoring a lot of distributed sensors that send their measurements data to common gateways, edge devices, and cloud services. Monitoring can be done for checking air pollution, water pollution and other environmental factors such as dust, ozone, organic compound, temperature, humidity, etc. Monitoring critical environmental conditions can be detected to prevent dangerous health conditions.
2) COMMON PATTERN
According to [9] Use-cases of common patterns describe how physical devices/ things can interact with actuators, sensors and other devices. There are several use-cases of common pattern which are described below:
• THING-TO-THING In Thing-to-Thing, the Web of Things can be deployed by direct communication of the things. For example, airconditioner can communicate with the temperature sensors to detect the room condition and adjust its cooling. Figure.2 shows an example of a direct Thing-to-Thing interaction. • EDGE DEVICES In Edge Device, the Web of Things can be deployed by a mean of some edge or gateway. With the help of an edge or gateway, two different devices can communicate with each other and perform the required task. Figure.3 shows an example of two devices connected with an edge device.
• REMOTE ACCESS In remote access, the Web of Things can be deployed by the use of any smart device. It is very similar to smart homes, smart buildings and smart industries, etc. For example, the user can control the electronic appliances by using a smart phone with the help of Wi-Fi, Bluetooth or some other network protocols. Figure.4 shows the example of remote access.
• DIGITAL TWINS In digital twins, the Web of Things can be deployed by making the virtual representation of a device on the same cloud or different cloud. The purpose of doing this is that if device is not online, then the user will get the response from the virtual representation of the device. Figure.5 shows the example of digital twin.
• DEVICE CONTROLLERS In the device controller, the Web of Things can be deployed by making one of the device as a server and other devices as a client. The common example of a device controller is the electronic device and remote controller. The electronic device can act as a server that can respond to the request generated by the remote controller. Figure.6 shows the example of electronic device which acts as a server and remote controller which acts as a client.
• CROSS-DOMAIN COLLABORATION In cross-domain collaboration, the Web of Things can be deployed by different systems in different domains. For example, smart cities with a smart factory, a smart city with smart homes, etc. Figure.7 shows the example of crossdomain collaboration.
The table1 below describes the working of different authors on different use cases by using OWL, RDF, and JSON. But now, JSON is the recent trend although OWL was followed mostly before JSON.
B. THINGS MODEL
One of the biggest challenges in the Web of Things is the creation of dataset/ schema for the things [23] . Millions of devices exist which are used in different use-cases. So for each use-case creation of a dataset/ schema of the things increase the problem of scalability. To improve the problem of scalability, we have to make the schema of things instead of making schemas of use-cases because each thing belongs to different use-cases so if we make the schema use-cases wise, then it creates a problem of scalability. The schema/ dataset of Things can be modeled in different ways such as CSV, XML, and JSON. The creation of dataset/ schema in JSON format improves the problem of space because JSON format is the light-weight format.
Once the researcher knows where the Web of Things can be deployed with the help of use-cases, then the next step is to make the description of the things which are used in the use-cases which are known as schema or things model. As discussed in the Introduction section that there are two types of things/ physical objects. The first one is tag-based objects and the other one is connected objects. This section describes how to model the both types of things according to the information model of W3C which is JSON format. Because the format of modeling the things for both types of objects is same. Below is the working of researchers who have modeled the things.
Pezoa et al. [24] presented the first formal definition of JSON schema. JSON is a light-weight format which is based on the datatypes used in the JavaScript. JSON is mostly used by web developers and it is the most popular format of sharing information over the web. The author defines the syntax as well as the semantics of JSON. The author defines the structure of the JSON schema by using the use-case of wiki-data. There are four major elements of JSON schema on the use-case. The elements are id, labels, claims, and type. Figure.8 shows the structure of the schema. Bourhis et al. [25] proposed the formal data model of JSON documents. The purpose of doing this type of work is to identify how JSON is manipulated by using the navigation instructions of JSON. The data model of JSON is defined in the form of JSON trees; through which developers easily access the structure of objects. Figure.9 shows the JSON tree and Figure. 10 shows the data model against the JSON tree. Charpenay et al. [26] present a technique for integrating the data which was originated by the actuators or sensors and then share the data with other machines or with other users. The author used HTTP and web socket protocols to integrate the data which was collected by the sensors and actuators. When the data is integrated then the author used JSON-LD format for representing the features of data to users or other machines. JSON-LD is the transformation of data from JSON to RDF according to the new rules of W3C. JSON-LD is the mapping of arbitrary JSON to RDF. Then the author defined the SPARQL query language to find the data against the query of user.
Huang et al. [27] perform the tasking capabilities of things by using web services. The tasking capabilities of things will vary from things-to -things. For instance, the smart bulb has different tasking capabilities such as change its color, switch on or switch off, change its brightness, etc. As compared to the smart bulb, the smart air conditioner has different tasking capabilities such as change its temperature according to the situation of the room, switch on or off, change its mode, swing up and down, etc. To perform the tasking capabilities of things, the author used the HTTP protocols on the web interface to communicate with the devices. By calling the HTTP protocol the user can communicate with the device. Once the user can connect with the device then the next step is to perform the task with the help of a description of devices. The author writes the description of the device in a JSON format. Figure.11 shows the description of a device written in JSON format. The web interface takes the commands from the user and searches the command in JSON data. Once the data is found the web interface returns the results to the user and performs the action which the user wants. Figure.11 shows the scenario in which the user registers with the tasking capabilities of the light bulb which is owned by the user. When the user sends a Task with the Inputs as shown in Figure. 12 to turn on the light bulb, the service will first parse the Inputs. The service will find the Parameter ID ''on'' and ''bri'' with Value true and 255, respectively. Then the service composes keywords ''{on}'' and ''{bri}'' to find the placeholders in the HTTP Protocol template. In this case, the service will use the Value true and 255 to replace the ''{on}'' and ''{bri}'' in the Message Body. Butler et al. [28] propose the GeoJSON for defining the format of data. The author collects the properties of devices, their coordinates, and geographic features. There are multiple parameters of GeoJSON format which include Polygon, Point, Multipoint, Geometry Collection, Geometry Object, 0-dimensional point, and 2-dimensional surface polygon. Such a type of dataset is useful for applications that require execution in sequence or based on a fixed location. Figure.13 shows the format of data in GeoJSON format.
Silva et al. [29] proposed a framework based on the semantic language. The semantic language proposed by the author is the SWOTPAD (Semantic Web of Thing Parallel and Distributed) Language. The proposed framework contains two parameters temporal properties and location properties along with the preference properties which are set by the system designer. In this approach when the device and user request for services, the request will go to the service compositor. Through the service, the compositor will check the services in a service pool which is the collection of services and then this service will be given to the Execution engine. The execution engine is the important component that provides the services to the requestor.
Liao and Chen [30] present the new service management schemes of smart homes based on the Web. The author presents a new scheme for managing the services of the Web of Things in a smart home. The scheme presented by the author is known as Resource-Oriented Service Administration (ROSA). The author uses the CoAP protocol to access the resource of things into a web interface. The author uses both ROSA and Universal Plug-and-Play (UPnP) based on the Richardson Maturity Model (RMM) to manage the resources of things. Because if resources are not efficiently managed, then the smart devices cannot be performed accurately. 
C. INDEXING
Once the schema of things is defined then the next step is the indexing of data according to the schema defined. In any searching technique indexing plays an important role. Indexing is the place where the data is stored against the query of a user which is collected by the search engine. Efficient indexing performs efficient searching. This section describes the working of researchers which is based on indexing.
Tran et al. [31] proposed a model for the Web of Things Search Engine (WoTSE). In this model, the author described the ''Meta-path'' for the proposed model. Meta-path is the 1. The first part which is known as the QueryResType describes how a search engine can assess the queries against the types of resources.
2. The second part which is known as ResultResType describes which type of resources are used for searching the results.
3. The third part is the Obj part which describes how the query and result resources will be linked by the chain of objects.
The proposed model is good but it is challenging in realworld scenarios because of the mobile nature of the devices. It cannot work properly for mobile devices because if SE gets the device in one location and its location is changed often then how SE will manage it. Whether it saves its current location or previous location. It's a big issue in this model. Figure. Zhou et al. [32] describe the searching from three different perspectives such as Content-Based Searching, data representation, and basic principles. Figure.15 shows the classification of the searching techniques taxonomy described by the author.
The existing searching techniques based on indexing are good at indexing the static objects. They cannot search the sensors, smart objects such as smart homes, smartphones and the vehicles equipped with sensors, etc. As these smart objects are dynamic so it is very difficult to find these smart objects by existing search engines. The author further describes that to search in WoT it is better to make a Metadata of WoT that is known as Data/Knowledge representation. But the problem with the Metadata is that the size of the Metadata of WoT objects is smaller as compared to the size of the streaming data, so as a result, an efficient search is a big challenge.
Shemshadi et al. [33] proposed a crawler and search engine for the Internet of things. In this paper, the author first collects the information of IoT devices. The author gets the title of the device, status of the device i.e. it is publicly available or private when it was created or when it was last updated and symbols, etc. After collecting the information about the devices of IoT, the author developed the query resolution and indexing in his proposed framework. The proposed query consists of keywords and locations which are saved into the system. The drawback of his proposed query is that the author manually updates the results with the most recent location of the device. The issue of his proposed model is that it cannot automatically update the results with the most recent location of the devices.
Shemshadi et al. [34] identified the data sources of IoT over the Web. In addition to this, the author also developed a crawler engine that collects a large amount of real-world data based on IoT. Before starting work on the search engines for the real-world data, the author reads and explored the existing search engines for real-world data. The author found two search engines that worked for IoT over the web. One is Shodan and the other is Thingful. After searching, he found that Shodan is designed for hackers. The Shodan search engine identifies the password of the secured devices connected to the Internet and gives the Information to the Hackers. Thingful search engine has very limited capabilities such as data can be accessed for a short time and it expires due to the dynamic nature of real-world devices. The proposed search engine which is known as ThingSeek can gather and analyze the IoT data. ThingSeek consists of two things: Crawler and Visualization Engine. ThingSeek gathers the publically available data over the web with the help of a crawler. Then the visualization engine can extract the resources with the help of data gathered by the Crawler.
ThingSeek extracts the resources manually instead of doing it automatically.
Ostermaier et al. [35] proposed a Search Engine for Web of Things. His proposed WoTSE depends upon the indexing of all relevant pages and provides a search language to search the indexed entities. Search languages like SPARQL or SQL do not fulfill the requirements of WoTSE. So, the author proposed a keyword-based search language for WoTSE. But the issue with the proposed WoTSE is that it does not depend on the last reading of a device for facilitating the search by the current state of an entity. It means that the critical issue is indexing the changing data.
Nadim et al. [36] reduce the number of services using various techniques such as semantic web-based clustering. For reducing the number of WoT services, the author proposed the three service filtering techniques including indexing, clustering, and ranking. Exiting clustering, indexing and ranking techniques are best suitable for static data. The proposed indexing techniques indexed using a geospatial based on the geographical positions of gateways. The proposed indexing and ranking techniques provide better results in finding the dynamic nature of devices. But still, it cannot work for the non-location based clustering technique and other searching techniques described by Zhou et al. [32] .
Aswale et al. [37] describe the challenges and issues of the Internet of Things (IoT). The first challenge is the efficient management of data. The efficient management of data is a big problem due to a large amount of data and the dynamic nature of devices. Due to these problems, it is very difficult to manage data. The second problem is the authentication of devices. Due to the increasing number of devices, it's very difficult to ensure the authentication of devices. The last problem is the dynamic identification. As devices in the IoT are dynamic i.e. that at one time devices are plugged in and after some time devices are plugged out and again devices plugged in from different locations. So it is very difficult to identify the devices due to its dynamically changing nature.
Wang et al. [39] proposed a search engine for searching the physical objects which the author named ''Snoogle''. Snoogle works based on keywords. First of all, devices are registered with Snoogle and data of devices is saved in the database. When a user opens the Snoogle and enters the query to search the device, Snoogle searches the database against the keyword to find the device. As physical objects can move or change its location so there is a need to update the database immediately. This is the problem that occurs in Snoogle that when the location of physical device changes, it cannot detect that change. Figure.16 shows an overview of Snoogle.
D. RANKING
Once the indexing against the schema of things is defined then the last step is to build the ranking algorithm. The ranking is the process of displaying the results to the user on the top priority. Once the results are gathered against the query of a user, then the next step is to perform the ranking of results in order to display the relevant results from the millions of results. This section describes the working of researcher who performs the ranking.
Perera et al. [39] proposed a ranking model for the Internet of Things. The proposed model works for the selection and searching of the sensors based on the priorities of the user. The author proposed a CASSARA tool to evaluate the performance of the proposed model based on the response time and consumption of the resources. The author developed a user interface to get the priorities of the user. The user writes the query to search the sensor in the user interface so that he gets the result which he wants. Then the proposed model lists out the sensors according to the characteristics which are written by the user in a query. When the model lists out the sensors, then it applies the ranking by using the Euclidean Distance Algorithm. The drawback of the proposed model is that the proposed model can work for the few types of sensors and searching of the sensor is based on the characteristics written by the users instead of a location.
E. SUMMARY
After reading the papers discussed in section 2, we have analyzed that there are many drawbacks of the existing searching techniques or the search engine of Web of Things. The searching techniques discussed above cannot work for the dynamic nature of devices. As we know that devices are dynamic but the existing techniques are working for only fixed locations or keyword-based searching. This is one of the major drawbacks of the existing searching techniques as well as the important research gap for future work. Table 2 describes the summary of the above discussed papers in section 2.
III. RESEARCH METHODOLOGY
In any systematic literature review, research methodology is very important. Ouhbi et al. [50] and Zakari et al. [51] performs the systematic review to identify the current research on the domain of requirements engineering education. He follows the steps which are followed by [49] . The first step in the methodology of Peterson and Sofia is the definition of the research question. Once the questions are defined, then the next step is to search the papers and screening out the relevant papers based on some classification schemes. Another researcher [41] also performs a systematic literature review. The first step that is performed by her research methodology is the formulation of research questions. Then the next step is searching for papers from different data sources. Once papers are searched, then the next step is to the screening of papers and selected the relevant papers. The last step that is followed by her methodology is the evaluation of results. The last step is very important in finding and analyzing the research gap. The last step is missing in the Peterson approach. That's why we choose the Hafsa Dar approach.
The main purpose of this research is to provide a detailed overview of the Web of Things and identify the challenges in searching the things and most important the research gap in the area of the Web of Things. This paper focuses on the systematic literature survey of four important aspects of the Web of Things. These four important aspects are Use-cases on which Web of Things are deployed, Things schema of different use-cases, Indexing for searching the things, and ranking to give the most appropriate results. Figure.17 shows the steps of the research methodology for doing this type of systematic literature survey [41] . Step 1 of this study is the creation of the research questions. After reading the literature, this paper presented the five research questions that are important to identify the gap.
Step 2 describes the data sources from which the related papers are taken. Step 3 is an important step, in which most relevant articles are selected after filtering from dozens of papers. This paper filters the articles on four major prospects including research questions, data sources, screening process and evaluation of results. The last step is the evaluation of the work of people and identifies the areas on which the researcher in the future will work on the domain of the Web of Things. We selected the papers according to the citation of papers. To the best of our knowledge, it is the first systematic literature review on Web of Things that provides insight into the research on Web of Things. Table 3 given below shows the important information on the selected papers as well as the number of citations each paper receives.
1) RESEARCH QUESTIONS
In a systematic literature survey, research questions are very important to fill the research gap. The following research questions were formulated: Q1: On which use-cases Web of Things is deployed in order to search the things? 2) DATA SOURCES This paper was written based on a survey of different papers that were taken against the above-described research questions from different databases such as:
The searching for paper is possible with the use of search terms or search query. We use the following search query or search terms on the above-discussed data sources.
Query1: (''Web'' OR ''of'' OR ''Internet'' OR ''Things'' OR ''for'' OR ''techniques'') Query 2: (''searching'' OR ''search'' OR ''finds'' OR ''search engine'') AND (''indexing'' OR ''ranking'' OR ''schema'' OR ''Things model'' OR ''crawling'' OR ''usecases'' OR ''deployed'' OR ''integrate'')
And the final query is formed as: Query 1 AND Query2. After downloading the papers from these databases, then the next step is to read the papers and select those papers that are relevant to the research domain.
3) SCREENING PROCESS
This step is very important in the systematic literature survey. In this step, the researchers read the paper and select the papers according to four different prospects as described in the research methodology. Table 4 given below shows the name of databases, four prospects, and the total number of papers taken and selected from different databases against the query.
4) EVALUATION OF RESULTS
This section discusses the research gap that has to be solved in the domain of the Web of Things. After reading the papers taken from different data sources, the author evaluates the following research gap.
a: DISCOVER
Due to the lack of an appropriate directory for searching the things through the web interface, discovery is one of the biggest challenges in the field of the Web of Things. Several problems occur in discovery such as 1. Physical devices are heterogeneous, so it is very difficult to find such physical devices on a user-friendly graphical interface. 2. Due to the heterogeneous nature, it is very difficult to make a dataset of the physical devices [42] . 3. As most of the sensors are keeping their data private because of the security concerns, so it is very difficult to find such type of private data. 
b: INTENT-BASED SEARCH
It is considered one of the most important areas for research in the domain of the Web of Things [43] . Because it is very difficult to find the things on the bases of keywords and location to identify what the user wants [44] . Intent-based search is the searching technique that searches the things according to the intention/desire of the user. For instance, if a user writes the query for searching the nearest coffee shop. The system searches the database and returns the results with the nearest location of a coffee shop. But the intention of the user is at the nearest coffee shop as well as on the economical price of coffee. So it is very difficult to perform the Intentbased search.
c: CORRELATION-BASED SEARCH
Correlation-based searching is used for both types of users such as end-users and smart machines. Correlation-based searching is the technique to search for anything based on hyperlinks pages. Hyperlink pages are the pages that connect one page to another page. Traditional search engine such as google, amazon etc. can perform the searching based on correlation pages but it is the huge gap in the Web of Things to find the things based on correlated pages.
d: SCALABILITY
Scalability is very important in any search engine. Scalability occurs due to the size of the data set. In the case of Web of Things, the size of the data set of things is very large because the number of devices is increasing day-by-day. Due to which crawling billions of devices are very difficult this may result in scalability.
e: DATA INTEGRATION
Another issue is the integration of data. Because it is very difficult to get continuous data from things as things are dynamic in nature. So, due to dynamicity, it is very difficult to track the things continuously and update the dataset/corpus.
f: INDEXING
Indexing is a very important step in any searching technique. Previously indexing is performed on the base of location and same manufacturer. In the future, we can perform indexing on the base of services based indexing, same network-based indexing, different network but same manufacturer based indexing, etc. By doing this thing it becomes very easy to perform efficient searching for things.
g: RANKING
The ranking is the last step to be performed in searching before displaying the results. There is only one ranking technique available as discussed in the ranking section which performs the ranking on the base of content. However, this is the major research gap that exists in searching WoT. To make searching efficiently, the researcher can perform the ranking base on the intention base ranking, location base ranking, services base ranking, etc.
IV. CONCLUSION
This paper has presented a systematic literature survey on the Web of Things. At first, the authors selected the 78 papers out of 120 papers. Then applying further filtering, the authors selected the papers that are most relevant to the domain of searching in the Web of Things. The majority of the papers selected are working on keyword-based search engines. Most of the papers address the solution of searching the things on the web interface based on keywords or few of them address the solution of searching the static location of things. Figure.18 shows the working of how the research is conducted in this paper. This paper presents the research gap in the field of searching the Web of Things. In addition to this, the paper also presents a way of how to work in the domain of the Web of Things. This paper presents that first of all the researcher determines the use cases in which the things are deployed against research question 1. Then make the schemas of the things. The authors prefer to make the schemas in the JSON-LD format because it is the lightweight format against the research question 2. Instead of making schemas of things dependent on the use cases, make the schemas of the things independent of the use cases. Because different things can be deployed on different use cases, so if making the schemas dependent on the use cases creates a problem of scalability. That's why it is better to make the schemas of things independent of the use cases; it will resolve the problem of scalability. This paper also presents the indexing and ranking techniques against research question 3 and research question 4. Indexing and ranking are very important in searching without efficient indexing and ranking searching is not performed. This paper also presents the research gap in the indexing and ranking techniques. In the future, the authors have planned to improve the research gap in the domain of indexing and ranking for finding or proposing the most efficient searching technique. So, by making the efficient searching technique, the researchers have a lot of expectations with respect to future trends discussed in section 4. In future researchers finds any physical device at any time anywhere. By achieving this expectation, the researcher can integrate any embedded device with integration protocol such as COAP or by using web sockets. By integrating embedded devices, many businessmen get benefits by connecting their products on the internet and gives services to the user. For instance, the coffee machine in the coffee shop is integrated into the web interface. The user searches the coffee shop and communicates with the coffee machine in the nearest coffee shop to know whether the machine is working correctly or not and gives the order to a machine by sending the message to the machine.
